To meet the consumption needs of fish and vegetables by utilizing a narrow urban land it can be used an aquaponic system. The aquaponic system is an integration of fish farming with hydroponic cultivation that utilizes the remains of feed and fish waste into nutrients for plants with the help of nitrifying bacteria. In this study used tilapia (Oreochromis niloticus) and Pakcoy (Brassica rapa L). Determination of ammonia, nitrite, and nitrate concentration aims to find the ammonia change to nitrite and nitrate in fish ponds, biofilter, and hydroponic sequences, and their absorption by plants. The ammonia concentration at three sampling points (3.231-8.989) mg/L and has exceeded the threshold of 0.02 mg/L, while for ammonia concentrations in each sample of pakcoy plant (558.563-2,001.659)mg/Kg. The concentration of nitrite (0.008-0.760)mg/L and has exceeded the standard quality threshold of 0.06 mg/L, except in the 0 day water sample sample 0.009 mg/ L and the water sample after the biofilter 0.008 mg/L, the concentration of nitrite pakcoy plant (3.764-12.321)mg/ Kg. Nitrate concentration in water sample (1.046-2.275)mg/L, and still below the standard threshold of freshwater aquaculture (20-30)mg/L, nitrate concentration in pakcoy plant (4,890.09-12,864.7) mg/Kg. Ammonia and nitrite concentrations have exceeded the threshold, while nitrate concentrations are still below the threshold.
INTRODUCTION
The world is currently faced with increased human population resulting in a high demand for energy, food, and water. Man's quest to solve her ever-increasing needs has led to climate change, scarcity of fossil fuels, land degradation, and food shortages. Sustainable food production with little water and energy consumption is essential to finding solutions to this ever-increasing problem 1 . The increase in human population has resulted in a significant increase in global food demand which has had an adverse effect on food security 2 
.
In aquaculture, water quality plays an essential role in the survival of fishes. Poor water quality leads to an increase in the mortality rate of fishes cultivated in the waters. One of the factors leading to a reduction in fish farming activities is the high rate of ammonia and nitrites in these water. These substances are usually derived from the residual feed, urine, and feces of these sea animals 3 .
Aquaponics is an integrated crop production system between aquaculture (fish farming) and hydroponics (production of consumable crops) which has a vital role in sustainable food production. In an aquaponic system, organic materials toxic to animals can be transformed into nutrients for plants by microbes. In addition to this ecological benefit, it saves cost associated with the treatment water for aquaculture systems, and in fertilizers formulated for hydroponics systems which is beneficial to animals and plants. The waste generated on the aquaponic system can serve as a sustainable solution for commercial fish farming [4] [5] .
The technology has been carried out in developed countries, especially those have limited land to optimize the productivity of aquatic biota. The basic principle beneficial for aquaculture is the remaining feed and fish dung that has the potential to worsen water quality will be used as fertilizer for water plants. The utilization is through the system recirculation of pond water that is distributed to the media plants, which mutually filter water so that when returning to the pool becomes "Clean" from ammonia elements and have conditions which is more feasible for fish farming. Recirculation function on very aquaponics systems closely related to the garbage "washing" process metabolic waste of fish (feces) and remnants undigested feed. This is closely related with the nitrogen cycle and the deep nitrification process waters of fish culture media 6 .
The aquaponics system cannot be released by nitrogen and nitrification in the aquaculture media. Nitrogen in the water can be in the form of organic nitrogen and inorganic nitrogen. Inorganic nitrogen can be ammonia (NH 3 ), ammoniumion (NH 4 + ), Nitrite (NO 2 ), Nitrate (NO 3 ) and Nitrogen (N 2 ) molecules in the form of gases. while organic nitrogen is nitrogen derived from materials such as proteins, amino acids, and urea. Organic matter derived from the remaining feed and feces of the fish will experience deterioration of the main and released minerals which are nitrogen salts (derived from amino acids making up proteins). The decomposition process was first formed ammonia (NH 3 ) as a result of the amendment of amino acids by various types of aerobic and anaerobic bacteria. Demolition will produce a free CO 2 If the NH 3 levels resulting from the dismantling of organic material in water are present in large quantities, which is caused by the process of breaking down the protein so that nitrate is not formed as the final result, then the water is called "being contaminated" 7 . P ollution in aquaculture media is what then through the circulation system will be washed into the plant and utilized by the roots as natural fertilizer for the growth of aquatic plants. The "catch" water will become "clean" and can be reused as an aquaculture medium through an aquaponics process.
Ammonia is a direct pollutant from fish farming activities. The existence of an aquaponics system, according to the results of the study, was able to provide improvements in water quality through the reduction of ammonia content. Other water quality parameters such as pH, DO and nitrite show results that have no real effect. This is presumably because the condition of aquaculture media is still in an ideal condition in a normal nursery system so that the aquaponics system does not show a significant improvement in media conditions. Pakcoy (Brassica rapa L) is selected as a hydroponic plant because of its high commercial value, fast harvest rate, and its sufficient nutritional value for human health [8] [9] . The pakcoy plant classification is as follows. In this study, the tilapia fish is used, because of its high demand by the local and foreign communities 10 . Tilapia is the most widely used sea animal in the aquaponic system owing to its high availability, fast growth rate, high immunity rate, and its ability to easily adapt to an environment. Tilapia classification is as follows. 
MATERIALS AND METHODS

Instruments and materials
The instruments used in this study are UV-Vis Spectrophotometer DLAB Model SP-UV1100 range 190-1100 nm, kjeldhal pumpkin, heater, oven, analytical balance, fish pond, water pump, water tank, PVC pipe, netpot, aerator, and glassware commonly used in the laboratory.
The materials used in this study were 1000 nila fish (Oreochromis sp) [8] [9] [10] cm, fish food (pellets), plant seeds Pakcoy (Brassica rapa L), planting medium (Rockwool), water 6 m 3 , kalium 
Research procedure The design of the aquaponic system
The design of the aquaponic system comprises of a fish pond (diameter of 300 cm, and a height of 100 cm), a sediment filter tank (150 dm , with about 1000 fishes and protected by the transparent roof. water from the fish pond is fed to the sediment filter tank, which flows through the biofilter tank, and to the filtration water tank resulting in the evolution of a hydroponic circuit. The water from the hydroponic chain was flowed to the last tank before being returned to the fish pond. The drainage is adjusted using a pump while an aerator was used to regulate the oxygen in the water.
Preparation of planting media
T he planting medium used is Rockwool with size 40x30 cm. It was cut into 1x1 cm to facilitate the transfer of seedlings from the seed medium into the netpot. Netpot served as a medium used to support the plant to enable its stem stand on the netpot. The netpot, is hence connected to a flannel cloth that serves as a water absorber, so that water can be stored on the planting medium, and nutrients in water can be absorbed by the plant. Pakcoy seedlings are shown for 2 weeks before being transferred to the hydroponics system.
Analysis of the Aquaponic System
water quality analyzes performed on the aquaponic system are pH, DO (dissolved oxygen), COD (chemical oxygen demand), ammonia, nitrite, and nitrate by using the 6, [11] [12] procedure. Analysis of the aquaponic system is water in fish ponds, tanks after biofilter, and tank after hydroponic plants, as well as pakcoy plants. when the water analysis is done, the aerator in the fish pond is switched off.
RESULT AND DISCUSSIONS pH
The pH value of water used was found to be between (7.7-8.09) (Fig. 4) . This is a standard pH value which meets the standard quality in accordance with Government Regulation 13 for freshwater fish farming pH (6) (7) (8) (9) . From the first day till the last day (0-30), there was no significant difference pH. The recommended pH value for an aquaculture system is (6.5-8.5), while for a slightly acidic hydroponic system (5.5-6.5). According to 14 , if the pH value of water in the aquaponic system exceeds the recommended pH value, the nutrients and yields of the plants will be reduced. DO is an important element especially for plants and animals living in water. DO in water comes from aquatic plants during photosynthesis and from air entering into the water. Analysis obtained from the three sampling points proved an overall low DO concentration.
value again increased after passing the hydroponic circuit, due to the amount of decay in hydroponic plants, the value of COD increased. However, on day 30, the concentration of COD from pond to tank after passing biofilter decreased, as well as after passing hydroponic circuit (6.8288; 6.6736; and 6.2080) mg/L. This came about after the measurement on the 20 th day, in which the root of the decomposed plant is cut so as to reduce the organic substances present in the hydroponic plant, and also to decrease the COD value in the hydroponic system. Thus, this aquaponic system can reduce the concentration of COD, and it is proven that the average COD value is still below the threshold value of 10 mg/L Figure 6 . DO concentrations of least 4 mg/L13, and DO in the aquaponic system, do not meet the standard quality. It also met the standard quality on day 0, that is 7.5 mg/L. The accumulation of organic matter led to the formation of toxic compounds for fish, nutrient mineralization from organic matter and high oxygen uptake 15 . Low DO concentrations in water, will result in the increased mortality rate of fishes in water 16 . Low DO concentration is inversely proportional to ammonia concentrations in water, if the concentration of ammonia in water is high, then DO concentration it will be low water 17 Figure 5 .
Chemical Oxygen Demand (COD)
Based on Fig. 6 , the COD concentration of pond water at 0 days was 6.0984 mg/L. For the next 10 days and 20 days, the COD concentration of pond water increased by 6.2080 mg/L and 9.5232 mg/L. This is because the aquaponics system was not operated in 0 days. However, after 30 days COD concentration of pond water decreased.
Data on COD concentrations on days 10 and 20 decreased after passing it through the biofilter tank. This is because some organic substances were converted into inorganic substances by the bacteria and microbes present in the biofilter tank, so it takes less oxygen to oxidize organic substances that exist in the tank after passing the biofilter 13 . while the COD 
Ammonia
In fish farming, ammonia is one of the causes of water pollution. Ammonia is obtained from the excretes of fish such as urine and feces, as well as the residual fish feed that settles on the base of waters 18 . Figure 7 , displays the ammonia concentration of water in the pool water sample to be 3.231 mg/L. This is because the aquaponics system wasn't treated and the dissolved oxygen concentration in the fish pond was relatively high (7.7 mg/L). According to 13 , the maximum ammonia content for fish farming activities is 0.02 m/L with regards to our obtained results, the ammonia content in the pond has exceeded its threshold.
The concentration of ammonia in a 10 old day fish pond is 8.333 mg/L, after passing a biofilter tank, it becomes 8.904 mg/L, and after passing the hydroponic plant, it becomes 5.027 mg/L. The ammonia concentration of water from the fish pond to the biofilter tank will increase should the ammonia level decrease due to the aid of a nitrifying bacteria that convert ammonia to nitrite. After passing the tank down to the hydroponic plant the concentration rate decreased by 5.027 mg/L indicating that the ammonia content had been changed to nitrite, then to nitrate, and absorbed by the plant after which it was dissolved. The oxygen concentration in the fish pond (1.2 mg/L) obtained from the previous day, also decreased after passing it through the biofilter tank 4.1 mg/L and in water after a hydroponic plant of 3.5 mg/L. On the 20 th day, ammonia concentrations decreased from the pond to the biofilter tank, with an increase in ammonia concentration present in the tank water. On the 30 th day, there was a decrease in ammonia concentration which had no significant difference on the ammonia concentration of the 0 th day, because the roots of moss plants had been cut and the number of plants on the 30 th day was added so that the plants could absorb ammonia well. The high concentration of ammonia is accompanied by a decrease in DO in water because, in order to convert ammonia into nitrite, a large amount of oxygen is required, therefore, the DO in water becomes reduced. According to 17 , if the ammonia levels in the system are high, then the concentration of DO will be low. Rully 19 , beams that if the DO levels in water are between (1 -5) mg/L, the growth of fish will be really slow. However, small DO from 1 mg/L would be toxic to most fish species. The number of fishes in the pond also affects the concentration of DO in the water, if the number is too much, the oxygen in water should be increased. This is because fishes need oxygen for metabolism. In this study, fishes tend to die every week owing to the low DO in the water, and the high level of ammonia in the water. High levels of ammonia in water are also followed by high temperatures and pH in the aquaponic system, from the previous studies 20 . If the pH value is higher than the ammonia value found, and if the temperature and pH at day 10 is higher than that on the 20 th day then the ammonia concentration found on the 10th day is higher compared to the 20 th day or day to the pH value of fish cultivated on the 30 th day 13 . The temperature difference in the aquaponic system is caused by weather conditions such as heat, rain, and the duration of sunlight coming in on the aquaponic system. The high levels of ammonia in the aquaponic system are because the fish excreted large amounts of feces and urine in the pond. Inserting an unequal amount of fishes and plants will also affect the absorption of ammonia by plants if the number of fish and plants are unbalanced, then there will be excess ammonia in the water, so which will be to the detriment of both fishes and plants 5 . Based on Government regulation 13 , the entire water sample which analyzed ammonia content showed ammonia concentration exceeding the threshold for freshwater fish culture.
Levels of ammonia in plants on the day-0 equal 723.420 mg/Kg. High levels of ammonia in plants mean that there is a high level of ammonia contained in water so that plants absorb ammonia in large quantities. On day 10 the ammonia concentration in the plant was 558.563 mg/Kg and showed a reduction in the concentration between day 0 plant samples and 10-day plant samples which meant that the samples of the plants on the 10 th day absorbed less ammonia. On the 20 th -day, plant samples showed an increase in ammonia levels with a value of 2,001.659 mg/Kg. However, there was a decrease in the 30 th -day with a value of 1.510.38 mg/ Kg. Excess ammonia in crops adversely affects plant growth and produces yellowish leaves. Differences in ammonia levels in plant samples indicate that there are differences in the absorption of each plant even in one plant species Figure 8 .
Nitrite
As with ammonia, nitrite can also cause poisoning in fish and plants, if the nitrite levels exceed the limits under Government Regulation 2001, it is likely to have an adverse effect on freshwater aquaculture Figure 9 . day the plant root containing moss was cut, and the number of hydroponic plants increased, so that the filtration process in plants becomes more effective. The nitrification process is more efficient at high oxygen conditions, but ammonia changes into nitrite still in progress, albeit under low oxygen conditions 17 .
Nitrite concentrations of days 10, 20, and 30 using three water sampling points obtained results that exceeded the quality standard threshold for freshwater aquaculture. According to 4, 21, nitrate concentrations are undetectable in water. The aquaponics system cannot be separated from the nitrogen cycle process and the nitrification process in the culture medium, inorganic nitrogen in the form of ammonia, ammonium, nitrite, and nitrate and nitrogen molecule (N 2 ) in gaseous form, whereas organic nitrogen is protein, amino acid and urea derived from the rest feed that is not consumed by the fish, the rest of the metabolism of fish in the form of feces and urine will experience the process of decomposition into ammonia which is the result of amino acid reshuffle by aerobic bacteria and anaerobes. If the water conditions deteriorate, the dismantling of organic material will be carried out by Nitrosomonas bacteria into nitrite compounds Figure 9 .
The concentration of nitrite each day showed a different result. Each day that passes by, it was found that the nitrite concentration kept increasing. It was high enough on the first-day plant sample, followed by the 10 th day. However, on the 20 th day, the concentration of nitrite on the sample plant under study was smallest whereas in the 30 th -day plant samples had a significant increase, indicating that on the 30 th -day nitrite was absorbed by the plant. This is also shown on the 30 th -day when water samples of nitrate concentrations in the tank decreased after the hydroponic plants were passed through the biofilter, which means that on the 30 th -day adequate nitrite was absorbed. Nitrite compounds are important minerals used by plants to regulate amino acids. The absorption of nitrite can lead to plant poisoning which prevents the plant from developing properly Figure 9 .
Nitrate
From Fig. 10 , it can be seen that the nitrate concentration in pool water samples on the first day was 1.069 mg/L, with no much difference with that In Fig. 9 , it can be seen that the concentration of nitrite on day 0 ≤ 0.009 mg/L in the fish pond tank. On the 10 th day the nitrate concentration increased from day 0, and on the 20 th day, the concentration of nitrite increased quite significantly in the fish pond to 0.691 mg/L but decreased to 0.583 mg/L after passing through the biofilter tank. This condition indicates that the nitrite in a fish pond, changes to nitrate in biofilter tank. However, after hydroponic plant, nitrite concentration increases. This means that nitrite absorption is not absorbed by the plant and the hydroponic plant tank changes nitrite to little nitrate. The change from ammonia to nitrite in the tank after pakcoy has been absorbed by the plant is not optimal because, by the 20 th day, many fungi will be found on the roots of plants, making it difficult for the plant to properly absorb nutrients. On the 30 th day there was a decrease of nitrate concentration at the three sampling points, the concentration of nitrite from the fish pond tank to the tank after the hydroponic plant decreased, because on the 30 th on the 10 th day. Furthermore, the on the 10 th day, the nitrate concentration in the tank water after the biofilter has passed through the pond water, decreased; this indicates that the nitrate present in the biofilter tank is not completely converted to nitrate. This shows that the plants did not absorb the nitrate in large quantities. The 20 th -day sampling showed that the concentration of nitrate in pond water increased in the fish pond tank. This increase is, however, proportional to the increased value of ammonia concentration on the 10 th day, where the ammonia was converted to nitrite and nitrate on the 20 th day. This indicates that plants do not absorb nitrates, because on the 20 th day the roots of the plants were overgrown with moss, so that the nitrate content in the water is not absorbed completely by the plants and the nitrate can be absorbed by the moss attached to the plant roots. Nitrate concentration also has a significant effect on DO in water. According to 17 , if DO is low then the concentration of nitrate is low, and if DO is high then the concentration of nitrate in water will be high because nitrifying bacteria do not need oxygen in large amount to convert nitrite to nitrate. The 30 th -day sampling showed that the concentration of nitrate in the water decreased. while taking in the fish pond, the nitrate concentration was found to be 1.757 mg/L. It later increased in the tank after passing through the biofilter to 1.977 mg/L. This indicates that the ammonia in the biofilter tank has been converted to nitrate, whereas in the final tank after the hydroponic plant, the nitrate concentration decreases meaning that the nitrate has been absorbed by the plant. Nitrate is the final product of the nitrification process, nitrate is not toxic to fish if it does not exceed a predetermined threshold 14 . Based on the 2001 government regulation, nitrate concentration of 10 mg/L for flower cultivation, was obtained from three sampling points for 30 days.
During nitrification, ammonia is converted to nitrate, this nitrate is used as a source of plant nutrients. Nitrogen is an essential the macro element needed by plants to grow, just like phosphor and potassium. The absorption of nitrogen will affect the growth, appearance, color, and growth of the plant. Nitrogen can make plants green because it contains chlorophyll which plays an essential role in photosynthesis. The different nitrate concentrations obtained in each plant sample is due to differences in the absorption of each plant sample.
CONCLUSION
It can be concluded that the ammonia and nitrite content in water has exceeded the predetermined concentration threshold, while the nitrate is still below the threshold. In the analysis of ammonia, nitrite, and nitrate in the plant, different samples were obtained from the different samples. The concentration of DO is not yet optimal, while COD and pH are in compliance with the standard quality standard set by the Government.
